Abstract. Rats fed a low iodine diet have decreased total and nuclear T3 concentrations in the liver and brain, as compared with rats supplemented with iodine, possibly because of the very low plasma and tissue T4 pools in l ow\x=req-\ iodine diet rats, leading to decreased intracellular generation of T3 in those tissues. If so, T3 levels should not decrease in heart and skeletal muscle, as plasma T3 is normal in low-iodine diet rats and these two tissues derive their intracellular T3 directly from plasma T3. We have studied this point in male rats fed a low-iodine diet, a low-iodine diet + iodine, and the stock diet. As in previous studies, low-iodine rats had very low plasma T4 and high plasma TSH found with the raw data. If the value of the F ratio indi¬ cated the presence of significant differences associated with treatments, these were identified using the pro¬ tected least significant difference (LSD) test. All these analyses were performed as described by Snedecor 8c
and nuclear T3 concentrations in the liver and brain, as compared with rats supplemented with iodine, possibly because of the very low plasma and tissue T4 pools in l ow\x=req-\ iodine diet rats, leading to decreased intracellular generation of T3 in those tissues. If so, T3 levels should not decrease in heart and skeletal muscle, as plasma T3 is normal in low-iodine diet rats and these two tissues derive their intracellular T3 directly from plasma T3. We have studied this point in male rats fed a low-iodine diet, a low-iodine diet + iodine, and the stock diet. As in previous studies, low-iodine rats had very low plasma T4 and high plasma TSH levels, plasma T3 levels being normal. Liver T3 decreased, and so did the brain T3 levels despite a compensatory increase in type II 5' iodothyronine deiodinase activity. Contrary to expectations, T3 concentrations were lower in the heart and skeletal muscle of low-iodine diet rats. Attempts to clarify the possible mechanism(s) involved have been unsuccessful so far.
The present results show that, despite normal plasma T3, a deficiency of T3 occurs in more tissues of rats on a low iodine intake than previously assumed. If the present results are pertinent to inhabitants from areas with severe iodine dificiency, it would appear that they might suffer from a generalized tissue T3 deficiency (and hypothyroidism?) , even if overt clinical signs are not usually present.
We have shown (Santisteban et al. 1982; Obregón et al. 1984 ) that rats fed chronically with a diet defiSome of the data were presented at the 16th Meeting of the European Thyroid Association, Lausanne, and ap¬ peared in abstract form in Ann Endocrinol (Paris) 1987;  48: 43A. cient enough in iodine to result in very low circu¬ lating levels of T4, have low nuclear T3 concentra¬ tions in the liver and brain despite normal plasma T3 levels. End points of thyroid hormone action in the brain, liver and pituitary also decrease, sup¬ porting the conclusion that such tissues are not only thyroid hormone-deficient, but also hypothyroid. The nuclear to plasma ratio of plasmaderived l25I-labelled T3 in the liver and brain was the same for the rats on the low-iodine diet (LID) and for their iodine-supplemented controls (LID + I), indicating that the low nuclear T3 concentra¬ tions found in LID rats were not due to decreased uptake of circulating T3 by these tissues. We con¬ cluded that the low nuclear T3 concentrations were due to the marked decrease in the intracellular T4 needed for the generation of T3. Even if the intra¬ cellular T3 derived from plasma T3 were normal, nuclear T3 levels would decrease in tissues, such as the brain and anterior pituitary, which derive an important fraction of their intracellular T3 from T4 (Obregón et al. 1979; Larsen et al. 1981; Crantz & Larsen 1980; van Doom et al. 1983 van Doom et al. , 1985 .
The heart and skeletal (thigh) muscle of euthy¬ roid rats, on the contrary, are believed (van Doom et al. 1983 (van Doom et al. , 1985 to derive only a very minor frac¬ tion of their intracellular T3 locally from T4, the major fraction being obtained from plasma T3. (Obregón et al. 1980 ). The methods used for determination of total thyroidal iodine content (Benotti & Benotti 1963 ) and plasma TSH levels (Obregón et al. 1980) (Obregón et al. 1980 (Obregón et al. , 1984 . One hour later, which is the equilibrium time for the heart (Oppenheimer et al. 1974) found with the raw data. If the value of the F ratio indi¬ cated the presence of significant differences associated with treatments, these were identified using the pro¬ tected least significant difference (LSD) test. All these analyses were performed as described by Snedecor 8c Cochran (1980) . Fig. 2 . Concentrations of T4, T3 and TSH in the liver, brain, muscle and heart of the same rats as in Table 1 and Fig. 1 . The meaning of the asterisks is the same as indicated in the legend to Fig. 1 Garcin & Higueret 1980) , and in obese Zucker rats fasted for several weeks (Young et al. 1985) . In these studies the proportions of dialyzable iodothyronines were often, but not always, de¬ creased when the total hormone level increased, indicating increased binding by the plasma pro¬ teins. In some of the studies this was confirmed, as changes were found in the distribution of labelled T4 or T3 indicative of increased binding capacity of the plasma proteins. Thus, the present results, as well as those of several previous studies (Young et al. 1980 (Young et al. , 1982 (Young et al. , 1983 (Okamura et al. 1981a,b; Obregón et al. 1984) and in brain and brain nuclei (Obregón et al. 1984 ) stu¬ died at their respective equilibrium time points. Okamura et al. (1981a) in heart and muscle of LID animals. van der Heide et al. (1987) recently reported a marked increase in locally generated T3 in the heart of rats on amiodarone, suggesting that con¬ version of T4 to T3 in the heart might indeed con¬ tribute to the intracellular T3 levels to a greater ex¬ tent than assessed from earlier experiments (van Doom et al. 1983 (van Doom et al. , 1985 . Active conversion of T4 to T3 has been reported (Rabinowitz & Hercker 1971) for rat heart perfused in vitro. Our preliminary at¬ tempts to measure 5'D using heart homogenates have, however, disclosed much lower activities than in other tissues, such as the brain, no differen¬ ces being detectable between the experimental groups.
Neither did we find any significant T3 degrada¬ tion in vitro using heart homogenates, which might have explained the finding ( (Goslings et al. 1977) . Such a generalized tissue deficiency of T4 and T3 is a potential candidate for inclusion among the many iodine deficiency disorders (Hetzel 1983) 
